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Ray at 186,000 Miles a Sec-
ond Would Reach Boun-
dary Then.

SHAPLEY  CONFIRMED

Takes Light 800 Years to
Reach Us From Giant
Betelgense,

| Invention of the great spectroscopes
which analyze the light emitted by the
slars,

PLANET SYSTEM IN ATOM |

{In n statlonary state, but may be con-

Relation of Eleetrons and Nu-|
eleus Studied to Get Data |
on stars. |

|

By DONALD MENZEL. Therefore, when we spread the light

" : star into w ralnbow band by

Astrononiical Rescarch Scholar at the|"f $he star out y
Q‘r‘::ur!t:irn’r Dotiege. Priioston ¢ the’ use of o prism we find it streaked
STl Bait ';l:!l:f' with lines all caused by the emission

s of radintlons from a definite kind of

dpecial Dispaich to Tue New Yoax Hexaep,

Camsripae, Mass, Dee, 80.—The as-
tronotners who met this weelk at Har-
vard an! the Massachusetts Institute
of Technology heard two papers which
zave additlonal data on the size and
The findings |
confirmed those of Shapley, indicating |
that {f a light ray were to leave the
carth at the present moment at 186.- |
600 miles a second [t would have to
travel 200,000 yeurs before it would |
veach the boundary of our stellar
evetem.

Within the depths of spauce are many
winys that are irregulavly varilable in
light, the cause of which is not known.
Tt was mentioned that the measure-
tants made &t Mount Wilson Observa-
Lofy Indlcats that one of these, the glant
rtd  star  Betelguese, was  actually
changing n Measurements of the
dinteter mude a Year ngo on many
ciars are vorifiedyg but this one alone
eems to have shrunk.

The previous value showed that If we
veplaced our sun by this glant the|
varth itaelf would still be within it and|
the  outermost boundaries would be
reached only nt the orbit of Mars. At
sresent it would reach little beyond that
of the earth. It la pogsible that the
iight variation dependa on the stze and
later measurements may show that this
ttar will agnin grow larger. Tha work
of Dr. Van Maanen shows that Betel.
geuse ia so far from us that it takes
over three hundred years for its light
i reach ue

Dr. Darwin's Bold Statement.

At the Joint meeting with the Physl-
cal Soclety Dr. Darwin, giving a math-
cmatical discussion of some of the
ctharacteristics of llght, made a very
hold statement. 1t ‘s one of the fun-
damental laws of physics  that opergy
nelther can be crested nor destroyed,
though It is difMculy to prove thlg, for
experiments can never atrein quite the
uccuracy deslred.

Dr. Darwin, who s consldered an
authority on the subjse! wdvanced the !
fdea that perhaps this law (s not true
for a single atom, and that if we could
control these forces t would be pos-
sible elther to create or destroy cnern.'
As it 1s, he showed that on the average
as much energy Is created as 8 de-
stroyed, so things are much as they
were bafore.

It s interesting to compare the tenor
of the papers presented at the meetings
this yeur with those of, suy, ten years
aAgo. At that time astronomers were on
the mere threshold of the important ad-
vances recently made and the subjects
dealt with only pure astronomical prob- |
lemy, To-day, with the recent rise of
nstrophysics, astronomy hus become as
important u link In the sciences as
chemistry and physics

In the stars we find temperatures for
beyond anything that can be produced
by laborutory means and with the mat-
ter sub o to thin great heat we are
able by anulyeing the lght emitted by
the atoms in the star to carry the
phivaleal rescarches far bevond what |t
was thought possible. It is of Httle |
wonder then thiat the most Important of
the discussions dealt with the physleal
alde instead of wny other.

Pr. Louls Bell's Paper.

Tha final pessions of the American
Amtronomical Soclety at the Massa-
chusetis Institute of Technology saw
many Interesting papersa prepented. One
af the most important experimental re- |
sulfs that has »een obtained since Ruth-
arford succesded in breaking up the |
Rioms of nitrogen by bombarding them |
with hellum particles was that which
wis communicated by Dr. Louls Bell.
\toms are now known to consiet of
clectrical stroctures, a nucleus of posi-
tive electriclty surrounded by electrpnn |
evalving around |t Hke planets around
the sun. As there = po reason to think !
thut one particle of electricity s differ.
ent from any other we should expect |
that some atoms o little more unstable
than others might break up.

For some regson or other the hellum
wloin seems to ha very rtable although
1 in usunlly thought of as belng a com-
hination of four hydrogen particles, and
Rutherford over o yenr ago succeeded in
Wnocking hydrogen atoms f{rom many
materials by shooting them with thesa
“hellom bullets,” 1t takes an enormous
qumntity of energy to break up the atem
but Dir. Bell hag succecded In 1:|Imnnlnr]
ielium from carbon, 3

In his researches Dr. Bell made tha
use of a brilllant arc lght with & bright- J
ness of wine hundred milllon candln |
power a equare inch. A current of & |
lundred and {ifty amperes and s drive |
Ing potentiul of eighty volts produced |
this «ffoct :

In the hot core of the arc whers the
carbon was vaporiged the atoms were
o greatly abused that some of them
brake up into hellumeand when the lignt |
war analyzad it gave the characteristic
gpectrum of that element.

Relation of Atom te Stars. |

Most of the remaining papers both in
the afternoon and morning session deait
with the problem of the realation af Lse
atom to the stars. Tt has heen eald that
Aptronomy s the oldast of the sclences,
R v equally trus that It s sise tha
Aewest. In working with the ;uh_\-llr_‘!ut.|
the astronomer now trying to find |
Ut ux much an possible abott the aton
B8 the star itself. This fact was clenrly

Weought out in the address of the pe-
tiing vico-president of the organiga. |
ten. Dr. B A Miteholl of Leander |

MeCormick observatory In Vieginia, The
subllect was ‘he importance of lonizs-
tlon and ¢ ot with atars and atoms eol-
fvaly.
“During the last two and & half sen- |
taries,” Dr. Maioiell snid. “the astronos
mer and the mathematiclan have worked

In close oo tiom  Investigating the

- PWotlone  of  the bodies
g 7 Cmldgreal unlverse.  tUnder
the maglhe wan thelr combined labors
iy | o the Molmale system

ha

atom.

star does more than reveal the chemical
substances there,
the
scale was callbrated by the use of the
sun, which was found to be about 8,000
degress, while many stars go as h!gl‘tI
as 15,000,

established as thelr source, it was very
plain that the theory exactly explained

temperature and widened by pressure,

| and Adams at Mount Wilson Observatory

glven way
beauriful order revealing motions obey-
ng the inverse square law of Newtod.

During the progress of these Investiga-
tions our conceptions of dirwnce and
dimunsions hnve been gradually modified
il now wa are made aware that l'.ih‘l
universe has a radius whivh may even |
exceed & hundred or a hundeed and |
fifty thousand light years |
“Whik the astronomer has thus been |
reaching out to greater and yet stdll
greater distances n the direction toward
the lnfinite, the physiclst, the chemist,
on the other hand, have yound solar and
planctary systems of nearly Infinitesi- |
mul dimenslons within the realm of the
chemical atormn. The radius of ne elec-
tron is just three-trillloniths of an ineh |
and {ts distance from the nucleus is In
the same ratio to its size as the distance |
of tho earth from the sun.”

Dir. Mitchel] showed the rudical change
In the different selences since the dis-
oovery of radivactivity in 1896, when it
was found that the ntoms were notually
disintegrating with the liberation of
grest quantities of energy. The study
of astronomy has been facllitated by tne

Elcctrons Vibrate in Orbita,

The electrons of the atom are not

sidered as vibrating back and forth in
different orbits, sometimes closer to the
nucleus and agalh more distant. It
will make these changes with the lb-
eration or absorption of energy setting
up & light vibration {o the ether at the
eime time. It 80 wappens that the elec-
trons are confined to definlte orbits and
therefore only certain kinds eof light
can be radiated.

The higher the temperature, the
more abused the atom will be and the
mare lines appear, so the spectrum of a

for wo
The

cun now get

temperature. temparaturs

Whén the atom gets hotter than a
certain fixed amount the vibration of the
electron becomes so violent that fre-
quently it s thrown entirely away from
tie nucleus, This ls callad the process
of lonizgation and {s very important in
interpreting the conditions on the star.
If & hellum atom which originally pos-
sessey two electrons had one of them
torn out evidently It would vibrate very
muech in the same way that hydrogen
dpes, for the two are exactly the same
except that the hellum nucleus possesses
twlee the electric charge of the other,

A number of years ago, before
helium  had  been  discovered fn  the
luboratory, Prof, Plekering of Huarvard
found & number of lines in the spectrum
that resembled those of hydrogen wlith
the exception thut they were Just twlee
as closely packed., Later, with hellum

the structure of this intricate spectrum,

Tonization of Games,

Within the last year or so much has
been done on the theory of lonization
of gases In the atmospheres of the stars.
By bombarding the atoms in the labora-
tory with electricity driven by various
forces we have been wble to reproduce
and  study many of the conditions
present In the stars and apply these

||

quantitles to astrophysical problems,

hus found the températurss of many
glars from the study of speectral lllu-a.|

Gilven tha tempersture It s a slmple
matter to compute the actual bright-
nees and thereforn the distance of the
star, |

In closing Dr. Mitchell said: “The|

past decade has witnessed a pemurkable |
increase of knowledgo in all depurtments |
of sldereal astronomy. Hrogress for the
future will depend, as (L has always de-
rended in the puast, un securing the ob-
servallonal date with as high o degree
of preclslon as possible. The most im-
portant link in the chain of progrese |
for perfecting our ideas of the system |
of the stars scems still to le in the accu-
rate determination of stellar distance.”

A second paper, by Rufus Sawyer and
Dr. Paton of the Unlversity of Michigan,
ghowed that a number of hitherto un-
explained lines in the spectra of white
and bius stars can be atiributed to the
element sillcon. A paper of Luyten and
Lundmark  showed how the distancos
and absolute magnitude of atars might
be estimated from a study of their spee-
tral type, especially If we can measure
previously their motion on the face of
tho sky.

One of the interesting results, ul-
though little welght should be attached
to it for the data are extremely uncer-
tain, showed that the bright stur, Deneb,
Is & hundred thousand times as bright
as our sun. If true, this will mean
that It ls as brillant a star as has|
ever been observed and ulthough lhiu"
is not probable, the fact remains that
certidinly it Is u very bright star.

Dr. Henry Norris Russell of Prince-
ton gave a very important paper deul-
ing with the masses and distances of
the stara. For some time he hag been
working on tha problem sand now has
tabulnted the distances of some sixteen
hundred stars. To solve the problem he
used the measures of many double stars
that are actually moving around each
other.

The stars revelve about
in an elliptical path and

each other
if the star

has been observed through the entire
distance the problem s ensy, How-
ever, as Dr. Russell stated, there ure

many starg which have a period of rev-
olution of several hundred years und
being slightly impatient he devised «
method of using the existing data
without waiting for a complete orbit.
Sonve years ago Dr. Russell showed |
that the history of & stur was not very |
complicated. A huge mass of gus In|
space would contract under lts own fores
of gravity and the increased pressure
due to [ts smaller sige would cause a
rise in temperature untll the star
reached a certaln point where [t was so
hot and dense that further compression
was difleult, At this point the star
would begin to cool und finally reach
oblivion. The more matter the star
containa the greater is the fores of
gravity at {ts surface, causing the tem-
perature to rise still further. Dr. Rus-
sell's results clearly Indiceted that the
hotter sturs were more mussive,

Grentest Puzzle Discussed.

Another important paper from Mount
Wilson Observatory by Dr. Joy dealt
with the greatest puzzle thet Is known
to astronomers. As yet they have been
able to find no theory to account for the
fact that certain stars fade out and then
grow brighter at more or less regular
intervals usually about a year. The
star Omicron Ceti In that time wvarles
Its brightness more than a thousand
times. Dr. Joy hus analyzed the light
from the star when at minimum and
has shown that some effects can be ex-

plalned. There Iz o second star revelv-

| ]
the slmplicity and | The lnes are grently influenced by ling sbout e larger. This does not se-

count for the huge change o gmouni,
but only the quality of Hght. It seems
yueer that no star scems o occupy the
pogltion of the predicted one as theory

indicates. It seems the more we learn
about these stars the mors pusaling
they become.

The writer of this articls presented 4
paper on the probuble temperatures of
the planets from experimental measures
ments made by Dre, Coblentz and Lamp-
land at the Lowell Observatory in Flag-
stuff, Ariz, of tlle heat sent from the
plunets, = Mr, Menzel emphasized the
fact that the results were anly tentatlve
for he had recelved some recent material
that might affect the computed tempera-
turos  conglderably, probably lowering
them,

The problem was very complicated by
the corrections for the absorption of
energy by the garth’'s atmosphore,

whith wulso varles greatiy acoording lui

the water vapor present. As it s 1t
seems that the surface of the moon I»
very hot, perhaps hotter than boillng
water, under the direct llumination of
th sun, while during the night It must
be very nearly the sbsolute zero, The
rurfanos of Mars sppears to be heated
during the day and may rise coneld-
erubly above the freezing point of
water.

In the case of Veénus, however, we
meel with a complicson, for we do not
know the rotation period of the planet.
The writer showed how it might be pos-
sible by a careful study to determine
the potation of this planet. The tempera-
ture there s probably fifteen or twenty
degrees more than the earth's, For
Jupiter and Saturn the results are fairly
definite. Both must radinte some energy
of their own, but even then are as much
us i hundred degrees helow zero conti-
Erade at the radiating surface, Saturn

being a little warmer than Jupiter. Prob- |

ably the greater density of the latter s
due to just this fact

The Binstein theery in all itz in-
tricacles wasaliscussed with all the evi-
dence for its bellef. However, Dr. Shap-
ley showed that as far as most of the
ordinary measuréments of tme and
space dre concerned the
tivity will have little effect. 1% Is
only when we gZet Into the great dis-
tances and masses of the stars that we
ean find anyvthing definite about it The
results of the recent eclipse visible in
Australla will not be ready for several
months, but the general opinion of most
of the physicists and astronomers present
was that the theory would be verified.

They also augreed with this statement
gald to have been made by Einstein:
“If it is not proved by experiment it is
a pity, for It is =0 beautiful mathemat-
feally.’”

HOLD FARMER AND SON
IN MAILED BOMB GASE

Wisconsin _Meu Taken After
Injured Official’s Wife Dies.

MarsHFIELD, Wis.,, Dec, 30 (Associated
Press).—James Magouson, o farmer,
and his eighteen-year-old gon, who lve
near here, were arrested to-day in con-
nection with the mailing of a dynamite
bomb to James A. Chapman, County
Commissioner,

Phe Bomb blew off Mr. Chapman’s left
arm and injured his wife fatally.

Sheriff Walter C. Mueller, deputies
and postal Inspectors took the Mag-
nusons to Wisconsin Raplids, the county

at.
n‘:"r'ue elder Magnuson, a Scandinavian
settler, was a bitter opponent of o
dralnage diteh project which Chapman
had sponsored.

West Forty-Second Street

mixtures. Sizes 34 to 46.

Sizes 34 to 5414 ]

$25.00

(Values up to $49.50)

- Stern Brothers

(Between 5th and 6th Avenues)

For Immediate Clearance:

WOMEN’SWRAPS and COATS

Taken From Our Regular Stock and Greatly Reduced
Women’s Utility Coats—

Excellent also for travel and sport wear.
Smartly tailored from plaids and tan

Women’

lustrosa, and

fur. Sizes 34

Women’s Coats of fashona, broadcloth, lustrosa, and laurella.
(Values up to $79.50)

Most of these are richly trimmed with

$89.50

(Values up to $135.00)

West Forty-Third Street

s Coats—Offashona,

other soft bolivia weaves.

to 5414.

$45

lavishly

Women’s Evening Wra
Our Entire Stock at Greatly Reduced Pr

Chiffon velvets, tinsel brocades, and silver brocades—

trimmed with hand-shirrings.

fur or with

PS $65 © $225

Women’s Gowns for all occasions

At Exceptional After-Christmas Reductions

$15.00

(Former Values to $29.50)

$38.00

(Former Values to $65.00)

every Winter occasion!

All this season’s fabrics, all this season’s colorings, and all this season’s style

notes are included in this most remarkable assortment of gowns.
can select tailored models for shopping and street wear, soft crepes for after-
noon, gowns for evening—every type of costume that is smartly correct fo

$29.50

(Former Values to $49.50)

$58.00

(Former Values to $125.00)

For one

theory of rela- |

PROFITS ON 40 ROADS
EXCEED 6 PER GENT.

Interstate Commeree Commis-
sion So Reports to the
Senate.

NO RETURN TO TREASURY

i Estimates Are Being Made of
Amounts That May Be Due
| to Government. -

WarmINGTON, Tec. 30 (Associated
Press) . —Approximately forty rallroads

In the Unlted States have earned more
than the 8 per cent. fair return standard
set by the transportation act, the Inter-
state Commerce Commisslon reported to
the Senate to-day, In response to a
resolution by Eenator Capper (Rep.,
Kan.). Estimates of the amount which
may be due the United States as a
result are now being worked out.

None of the rallrords whose earnings
may have heen above the 6 per cent
limit, the commission sald, have as yet
‘piid anything to the Government. Da-
termination of the precise amounts due,
| it was added, must await conclusion of
the work of valulng rallroad property.

Under the transportation aet, the Com-
merced Commission is required to make
rates which will give railroads a falr
return on the wvalue of thelr property
used In transportution. ¥er 1821 the
falr return standard was set at € per
eent. by the law, but In 1922 the com-
| mission reduced the percentage to 514.
|  “We are not at this time in position
| te report the value of the rallway pron-
|crty of all carrlers for which Informa-
| —

tlon o desired ' the commission =ald in
respondng to the resolution. “We have
made tentative valuatlon of the prope
erty of varlous carriers. Buch valua-
tiong, however, diate batk from four to
elght years and have not as yet been
brought up to the perfods affected by
the statute. This will Involve consider-
able accounting und engineer work in
connectlon with the checking up of ad-
ditions and retirements.”

The only class ong railroads which have
reported excess earnings over the @ per
cont. return allowed in 1021, the report
ndded, are the Buffalo and Susquehanna
Corporation, the Detroit and Toledo
Ghore Line and the Lehigh and New
England Rallroad. The Buffalo and
Busguehanna, in reporting an excess
earning of $18,005, the commission said,
entered the Clulm twat the return wos
tentative, and not binding, while the
Detroit and Toledo Shore Line, which
was indicated to hdve had $150914 in
excess ut the end of 1920, madé ne
statement of its reasons for failing to
pay any of the sum over td the Gov-
ernment. The Lehigh and New England,
whose excess earnings wers found to be
$24.508 on the faoe of the returns, de-
clared that the transportatién act pro-
visions were unconstitutional,

A number of the smaller railroads
whose earnings were found to he in ex-
cess of the falr return standard lke-
wise declared that no part of the money
was legally due to the Government.

94,000 QUIT ANATOLIA.

Americans Rapidly Reducing M'l-
nority Prohlem,

Armeng, Déc, 30 (Associated Press).
—American naval forces, cooperating
with rellef organizations, are reduclng
to o minimum the Anpatollan minority
prablem. Home 67,000 Greek and
Armenian refugees have been embarked
from Black Sen ports during the last
fortnight and 27,000 refugees have been
taken from Mediterranean ports.

Durlng the next ten days 18,000 more
will leave Black Sea ports and 5,000 will
he embarked st Medlterranean polnts,
which will dispose  of 110,000 of the
minority refugees, whose total number
has been estimated at 200,000,

GAS FUMES KILL MAN
AND WOMAN IN GARAGE

Couple Ov_or:;mc in Auto;
Left Engine Running.

8pecial Dispateh to Tue New Yozx Hemavn.

TrexTON, Dee. 30.—Walter A. Neely,
a wounded veleran of the worid war
and o Federal prohibition agent In New

Jersey, and Mrs Annabel Gleason, a
millinery elerk. with whem he attendei
a party last night, were both fouml

EXECUTOR’S

|
|

represented by

I

Sale Sessions—Thursday and Friday Evenings
January 4th and 5t

On Friday Afternoon, Jan. 5th, at 3 o’clock
Sale of a Fine I ijbrary of Standard Works

Editions in old and fine bindings.
Belonging to the Isaac Brooks Estate, also
by order of Executors and others in interest.
Paintings and Books on Exhibition
beginning Tues., Jan. 3d, until time of sale.

western section of this alty,  Degth was
due to earbon momoxide gas cacaping
from the engine of the car which was

still runmning when thé bodies wepe
found,
Mrs. Cleason waa huddled ln a cor-

ner of the coupe, and Neely, the cloth-
ing about his neck torn opon., Was V-
ing on the floor of the garage. Thera
was a alight wound on his .
apparently received In his frantlc er-
forts to reach the open alr. The r=
age door was locked, Neely and
Gleason had attended & social gather- /
inz at Morrisville, Pa., leaving soon

dead this morning in u garage in the | after midnight

z'a@Art Auction
Rooms~-»
Telephone PLAZA 8444-5408. Edward P. O'Reilly, Auctioneer
AT FIFTH AVENUE (5, 7 and 9 East 59th Street)
SALE OF PAINTINGS

state

ISAAC BROOKS

Also Estate of

DANIEL M. STIMSON

By orders of SINCLAIR HAMILTON, Atty.

Also Other Consignments
0Old and Modern Dutch, English, French, Italian
fine exampl

of
of Baltimore,

Md.’\l

and American Schools
a8

at 8:30 o'clock

smartly of this season.

Mad@® of very fine skins; 40

I 45, 48, and 50 inches long.
]

‘ (dyed muskrat).
in the very newest models.

Hudson Bay sable.

the finest Eastern mink

with rolling collar.

West 42nd St

Hudson Seal Coats (dyed muskrat).

of natural squirrel or skunk

Originally Priced at $395.00.

Hudson Seal Capes (dyed muskrat).
46 inches long; with large chin collar.

Originally Priced at $350.00

Hudson Seal Coats (dyed muskrat).
Collar and cuffs of kolinsky, natural squirrel, and skunk.

Originally Priced at $450.00.

| Hudson Seal Capesand Coats

Developed from the fine t selected skins

med with monkey, kolinsky, and skunk.

Originally Priced from $550.00 to 595.00.

Broadtail Cape, made of selected skins.

New full length model with pointed sides and with chin
collar of Hudson Bay sable.

Originally Priced at $3,950.00.

Broadtail Coat, full length, made of
beautiful skins. Large chin collar and deep cuffs of

Originally Priced at $4.950.00.

Natural Mink Cape developed from

trimming of tails around the bottom.
Originally Priced at $3,950.00.

Russian Ermine Cape, full length,
Made of the finest skins.
Originally Priced at $1,850.00.

for Women

Collar and cuffs

~$295

inches long.

Reduced to

$295

Reduced to

Reduced to $595

42 to 48 inches long. Trim-

Reduced to $475

Reduced to $2950

Reduced to $3850

Full length, with a

$2950 °

pelts.

Reduced to

Reduced to ~ $1550

ure white skins.
lack velvet.

Originally Priced at $1

inches long.

collar.

collar and facings.

Stern Brothers

(Between sth and 6th cAvenues)

Annual January Sale of
Fur Coats and Wraps

Garments of the Very Highest Quality, All Taken
From Our Regular Stock and Drastically Reduced

Developed from skins of the finest obtainable quality—soft, lustrous, perfectly matched—and exemplifving
a workmanship skilled to the point of being an art, these garments are fashioned along lines distinctly and ,

" Russian Ermine Cape. Anewfull
model length with pointed sides.

Originally Priced at $1.575.00.
Reduced to

American Ermine Cape made of

Trimmed with tails and lined with

+500.00.
Reduced to

Black Caracul Coats and
Capes. The newest 47 and 48-inch models

with collars of skunk, viatka squirrel, and black fox.

Originally Priced at $325.00.
Reduced to

Black Caracul Coat.

straight-line model with collar and culfs of sable fitch,

Originally Priced at $475.00.
Reduced to

Black Caracul Coat, made of beau-

tiful flat skins. Full length model with collar, cuffs, and
border on panels of steel grev fox (dyed white).

Originally Priced at $1,050.00.
Reduced to

Pel‘sian Lamb Coat made of choice

skins, with skunk collar and cuffs,

Originally Priced at $425.00.
Reduced to

Persian Lamb Coat with kolinsky |
A 42.inch model with bishop sleeves.

Originally Priced at $525.00.
Reduced to

Mole Cape, full length, with taupe fox

Originally Priced at $650.00.
Reduced to

Mole Cape, 45 inches long: with Viatka

Squirrel Collar and Cuffs,

Originally Priced at $485.00
Reduced to

West 43rd St '

$1300

$1150

$275

Full Icngth.

$385

$875

Full flare model, 40

$365

$425

$495

$395




